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IntroductIon
One of the most common causes of hospitalisation during pregnancy is preterm labour. [1] Nearly one-fifth of women hospitalised for preterm labour. [2] The frequency of preterm births is about 12%-13% in the USA and 5%-9% in many other developed countries. [3] One of the main causes of preterm delivery is preterm premature rupture of membranes, while pre-eclampsia and foetal growth restriction (FGR) can be identified as other common causes that could lead to such complications. [3, 4] Several studies have reported an effect of smoking on length of gestation. [5, 6] It is often that following the assessment for preterm labour, the patient is admitted to centres that offer therapies such as tocolysis and steroids to inhibit uterus contractions or alternatively referred to hospitals for further treatments. [7] [8] [9] Previous studies have demonstrated that the intensity of uterine contractions is associated with end-diastolic flow. [10, 11] Moreover, they have confirmed that the compression of uterine arteries during contractions will result in the disappearance or reduction of diastolic component. [10, 12] Therefore, measurement of uterine artery (UTA) Doppler during contractions may be considered as a predictor of preterm birth in women who are admitted for preterm labour. [13, 14] This study has been designed to evaluate the analysis of UTA Doppler measurement during peak uterine contractions in order to predict preterm labour in Iranian women.
MaterIals and Methods
This is a cohort study conducted in Shariati Hospital as a referral centre affiliated to Tehran University of Medical Sciences (Tehran, Iran) from December 2016 to August 2017. The exclusion criteria were multiple pregnancies, rupture of membranes, gestational age <24 weeks or more than 35 weeks, non-cephalic presentation, uterine anomalies, placenta previa, abnormal placentation, chronic heart disease, inflammatory or infectious disease, gestational hypertension, pre-eclampsia, FGR, congenital abnormalities, oligohydramnios, polyhydramnios, diagnosed cervical incompetence and chorioamnionitis.
Before the study, all participants were asked to fill out an informed consent form. The procedure began with a sonography done by an expert perinatologist using a Doppler ultrasound machine (Philips Affiniti 70). The criterion considered at the admission was mainly the occurrence of uterine contractions. However, the cervical dilation and ripening were also evaluated through a digital examination to exclude false labour. This was followed by transabdominal ultrasonography to measure the patient's UTA Doppler pulsatility index (PI) and velocimetry. When the patients experienced three consecutive uterine contractions, the flow velocity waveforms and peak PI were recorded and their means were calculated. All patients were observed during the following intervals: 48 h, 7 days and 14 days, by practitioners who were blinded to the study. They recorded the following data for all case studies: age, parity, gravidity, abortion, previous preterm labour, family history and gestational age.
Data were analysed using SPSS software version 20 (SPSS Inc., Chicago, IL, USA). Independent-samples t-test was used to compare the results for variables. The indices used for this study were the mean, standard deviation and correlation coefficient. Following the analysis of logistic regression, a receiver operating characteristic curve was used to determine the optimal cut-off values that considered P < 0.05 as significant.
results
One hundred case studies with the mean age of 31 ± 4.8 years were selected during the study period. Eight (8%) of them had previous preterm labour; moreover six (6%) had a family history of preterm labour. The basic characteristics of these patients are summarised in Table 1 .
Eight (8%) of the cases within our sample were delivered within the first 48 h of admission, 13 (13%) within the first 7 days and 11 (11%) within the first 14 days. The study demonstrates that the mean gestational age and PI were significantly different in cases who delivered within the first 48 h; the study also demonstrates that the mean PI and velocity were significantly different between those cases in our sample who delivered within the first 7 days and those who failed to do so. Following these calculations, it was further suggested Advances in Human Biology ¦ Volume 9 ¦ Issue 1 ¦ January-April 2019 62 that the cases who delivered within the first 14 days were significantly different in their PI measurements than those who failed to do so [ Table 2 ].
The correlation coefficient between PI and gestational age in this study was r = 0.2 and P = 0.02. In addition, the UTA PI was the only predictor (odds ratio [OR] = 0.08, P = 0.01) for a successful delivery within the first 48 h. For those cases who delivered within the first 7 days, UTA PI and velocity were the predictors for preterm birth, and for those cases who delivered within the first 14 days, UTA PI was the only predictor for preterm birth [ Table 3 ].
The PI cut-off points that lead to predictions of preterm delivery are as follows: for deliveries within the first 48 h, the cut-off point is measured as 0.98 with sensitivity and specificity of 75% and 70%. For deliveries within the first 7 days, the cut-off point is measured as 1 with sensitivity and specificity of 84% and 76%. For deliveries within the first 14 days, the cut-off point is measured as 0.95 with sensitivity and specificity of 63% and 69%.
dIscussIon
The result of this study demonstrates that the mean PI was significantly higher in case studies who delivered preterm, while velocity was not a strong indicator for difference observed in cases who delivered preterm and those who failed to do so.
The findings of this study were in agreement with Olgan and Celiloglu [15] who evaluated 172 women with gestational age between 24 and 32 weeks. In their study, they considered velocity and UTA PI during maximum contractions as predictors of preterm labour. They concluded that the mean UTA PI in women who delivered within the first 7 days was significantly higher than those who delivered later. Therefore, they confirmed that the PI can be considered as a predictor of preterm delivery. [15] Similar to the results of our study, they reported a weak correlation between PI and the gestational age. In addition, in our study, the mean PI was the only predictor of preterm delivery during the first 48 h, the first 7 days and the first 14 days. The OR for the PI during the first 48 h was less than the OR for the 7 or the 14 days in women with preterm labour. Therefore, it can be concluded that the UTA PI is a strong indicator to predict preterm delivery in women with preterm contraction.
These findings slightly disagree with the conclusions made by Olgan and Celiloglu [15] who considered the best cut-off point for PI during the first 48 h, the first 7 days and the first 14 days as 1.93, 1.32 and 1.26 as opposed to our findings of 0.98, 1 and 0.95 for similar intervals.
This study confirms that the uniform rectangular array Doppler Index is a valuable method in predicting preterm delivery. This method is made more convenient considering the non-invasive and accessible nature of its application. Currently, this method is applied to predict pre-eclampsia, FGR, placental abruption and stillbirth. [16, 17] However, in this study, it has been demonstrated that this method can also be a predictive factor for evaluating preterm birth in high-risk women.
Despite these findings, this study was faced with a limitation regarding sample size. Considering this research was conducted in a tertiary hospital, our samples were limited. To further confirm the findings of this research, a more complete sample size is required.
conclusIon
This study concludes that the mean PI of uterine artery during peak contractions can be considered as a strong predictor of delivery in preterm labour in women with normal cervical length. 
